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[OBJECT] 

In an atmosphere opening type sputter 
apparatus, wherein it prevents that the inside 
electrode of the ion gauge 6 oxidizes whenever 
it repeats atmosphere opening of the vacuum 
chamber 1, and a measurement error becomes 
large. It prevents that a hillock etc. is generated 
in the processed object 7 resulting from it. 
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[SUMMARY OF THE INVENTION] 

The vacuum film forming device of this 
invention is connected to gauge port 1c of the 
vacuum chamber 1 and its vacuum chamber 1. 

It provides to the ion gauge 6 which 
measures the vacuum pressure in this vacuum 
chamber 1, and the above mentioned gauge 
port 1c. 

It has the gate valve 12 which controls the 
communicating between the above mentioned 
vacuum chamber 1 and the ion gauge 6. 

Between a gate valve 12 and the ion gauge 6, 
a line 14a for roughly evacuating for ion gauge 
rough evacuation and vent line 13a for the 
vacuum breaks of the ion gauge 6 are provided. 




i 

tc 

6 
7 
12 
13 
13d 

14a 



1 : A vacuum chamber, 1 c: A gauge port, 

6: The ion gauge(pressure sensor), 7:A processed object(semiconductor wafer) 

1 2: A gate valve, 1 3: A vent valve, 1 3a: A vent line, 

14: A valve for roughly evacuating, 14a: A Line for roughly evacuating. 
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[CLAIMS] 



[fit^f 2] 
[ft*IM4] 



[CLAIM 1] 

A vacuum film forming device equipped with a 
vacuum chamber, the pressure sensor which is 
connected to the gauge port of the vacuum 
chamber, and measures the vacuum pressure 
in this vacuum chamber, and the gate valve 
which is provided to the above mentioned 
gauge port and controls the communicating 
between the above mentioned vacuum 
chamber and the above mentioned pressure 
sensor. 

[CLAIM 2] 

The vacuum film forming device of Claim 1, 
wherein it is further equipped with the line for 
roughly evacuating for having a valve for 
roughly evacuating and roughly evacuating the 
inside of the above mentioned pressure sensor, 
and the vent line for having a vent valve, 
injecting a gas in the above mentioned pressure 
sensor from the outside, and destroying the 
vacuum in this pressure sensor, it is a vacuum 
film forming device. 

[CLAIM 3] 

The vacuum film forming device of Claim 1, 
wherein the vacuum film forming device which 
made equal about effectiveness path area at 
the time of full open of the above mentioned 
gate valve with the effectiveness path area of 
the above mentioned gauge port. 

[CLAIM 4] 

In the vacuum film forming method which 
used the vacuum film forming device which 
connected the pressure sensor to the vacuum 
chamber, wherein the vacuum film forming 
method of consisting of the process which 
interrupts the communicating between the 
above mentioned vacuum chamber and the 
above mentioned pressure sensor, the process 
which leaves open the above mentioned 
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vacuum chamber to the atmosphere, and 
installs a processed object in this vacuum 
chamber, the process which carries out rough 
evacuation of the inside of the above mentioned 
vacuum chamber to a first prescribed degree of 
vacuum, the process which the above 
mentioned pressure sensor and the above 
mentioned vacuum chamber are made to 
connect, and makes this pressure sensor 
operate, the process which carries out main 
evacuation of the inside of the above mentioned 
vacuum chamber to a 2nd prescribed degree of 
vacuum, the process which interrupts the 
communicating between the above mentioned 
vacuum chamber and the above mentioned 
pressure sensor, and makes this pressure 
sensor non-operation, the process which 
performs a prescribed vapor deposition process 
to the above mentioned processed object in the 
above mentioned vacuum chamber, and the 
process which leaves open the above 
mentioned vacuum chamber to the atmosphere, 
and takes out the above mentioned processed 
object from this vacuum chamber after 
interrupting the communicating between the 
above mentioned vacuum chamber and the 
above mentioned pressure sensor. 

[CLAIM 5] 

The vacuum film forming device which 
connected the pressure sensor to the vacuum 
chamber, wherein the exchange method of the 
pressure sensor in the vacuum film forming 
device which consists of the process which 
interrupts the communicating between the 
above mentioned vacuum chamber and the 
above mentioned pressure sensor in the case 
the above mentioned pressure sensor failed, 
the process separated from the above 
mentioned vacuum chamber after making the 
inside of the above mentioned pressure sensor 
which made the failure into atmospheric 
pressure, the process which connects a new 
pressure sensor to the above mentioned 
vacuum chamber, the process which makes 
vacuum suction of the inside of the above 
mentioned new pressure sensor to a prescribed 
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degree of vacuum, the process which makes an 
above mentioned new pressure sensor and the 
above mentioned above mentioned vacuum 
chamber connect. 

[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[0 0 0 2] 



[INDUSTRIAL APPLICATION] 

This invention relates to improvement of the 
vacuum film forming method using a vacuum 
film forming device and vacuum film forming 
devices, such as a sputter apparatus, the 
vacuum deposition device, and an ion plating 
device, and the exchange method of the 
pressure sensor in a vacuum film forming 
device. 

[0002] 



-r-fv- h i a mmsiwzML 
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[PRIOR ART] 

Figure 2 shows the structure of the main parts 
of the sputter apparatus of an atmosphere 
opening type as an example of the conventional 
vacuum film forming device. 

In this figure, wherein 1 is a vacuum chamber 
and top plate 1a is openably adhered by the 
open upper end through gas keto 1b. 

Moreover, gauge port 1c is integrally formed 
in the side wall. 

2 is the target assembly which consists of 
aluminium, and is attached by the inner face of 
top plate 1a. 

Power supply is carried out by DC power 2a. 

3 is a pressure adjustment valve which 
adjusts the pressure of gases, such as argon 
gas supplied to the vacuum chamber 1. 4 is an 
oil sealed rotary pump for roughly evacuating 
the inside of the vacuum chamber 1 to a first 
prescribed degree of vacuum. This oil sealed 
rotary pump 4 is connected by the vacuum 
chamber 1 through a line 4c for roughly 
evacuating equipped with valve 4a for roughly 
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evacuating. 

5 is a cryopump which maintains the vacuum 
chamber 1 at a high vacuum. It is connecting to 
oil sealed rotary pump 4 through forehand line 
valve 5a. 

6 is an ion gauge as a pressure sensor which 
is connected to gauge port 1c and measures 
the vacuum pressure in the vacuum chamber 1 . 

7 is a semiconductor wafer as a processed 
object with which a vapor deposition process of 
a vacuum platings of aluminium etc. is 
performed. 8 is an anode table which mounts 
the semiconductor wafer 7 within the vacuum 
chamber 1. 9 is a throttle valve which controls 
the displacement volume of the exhaust gas 
exhausted from the vacuum chamber 1 to a 
cryopump 5. 10 is a gate valve which connects 
a cryopump 5 to the vacuum chamber 1 through 
a throttle valve 9. 11 is the vent valve provided 
to vent line 11a which introduces gases, such 
as nitrogen gas, into the vacuum chamber 1, 
and destroys the vacuum of the inside. 

Moreover, 4b is the leak valve of the oil 
sealed rotary pump 4 connected to a line 4c for 
roughly evacuating between valve 4a for 
roughly evacuating and the oil sealed rotary 
pump 4. 



[0003] 

Next, an operation of an above mentioned 
device is demonstrated conventionally. 

The conventional atmosphere opening type 
sputter apparatus is comprised as mentioned 
above. A cryopump 5 is made to operate, after 
closing valve 4a for roughly evacuating and 
opening forehand line valve 5a, while making 
an oil sealed rotary pump 4 operate. The inside 
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of this cryopump 5 is maintained at the high 
vacuum condition of 10-7~10-8 Torrs. 

After having raised top plate 1a after this and 
having left open the upper part of the vacuum 
chamber 1 , the semiconductor wafer 7 was set 
on the anode table 8 in the vacuum chamber 1. 

It is made to descend until it contacts top 
plate 1 a to gasket 1 b provided to the side wall 
top edge of the vacuum chamber 1. 

The vacuum chamber 1 is changed into 
sealing condition. 



[0004] 

Then, valve 4a for roughly evacuating is 
opened, and an oil sealed rotary pump 4 is 
made to operate. After exhausting the inside of 
the vacuum chamber 1 to the degree of vacuum 
of a 10-3 Torrs base, valve 4a for roughly 
evacuating is closed. If a gate valve 10 is 
opened, the ion gauge 6 currently attached by 
gauge port 1c of the vacuum chamber 1 will 
make automatic lighting. Actual influence of the 
inside of the vacuum chamber 1 is made to the 
high vacuum condition of about 10-7~10-8 
Torrs with a cryopump 5. 



[0005] 

If it makes a sputter mode, after this, the ion 
gauge 6 will be turned off and the pressure 
adjustment valve 3 will be left open. 

Argon gas is introduced to the vacuum 
chamber 1, adjusting the exhaust speed to a 
cryopump 5 by the throttle valve 9. The inside of 
the vacuum chamber 1 is maintained at the low 
vacuum condition of 1~30mTorrs. 

If 1 — 3KW of the DC electric powers is 
applied to the target assembly 2 from DC power 
2a, an aluminum particle will be discharged 
from the target assembly 2 of aluminum. 

A film forming is finalized after adhering to the 
semiconductor wafer 7. 

If a sputtering is finalized, DC power 2a will 
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be turned OFF and the pressure adjustment 
valve 3 will be closed. 

After considering a throttle valve 9 as full 
open, the ion gauge 6 lights. 

If it changes to an atmosphere opening mode 
after cooling the target assembly 2, the ion 
gauge 6 will be turned off. 

After a gate valve 10 closes, a vent valve 11 
opens, nitrogen gas is introduced by the 
vacuum chamber 1, and the inside resets to 
atmospheric pressure. 

After that, top plate 1a is raised and the 
semiconductor wafer 7 is taken out. An above 
operation cycle is repeated henceforth. 



[0006] 
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[PROBLEM ADDRESSED] 

The sputter apparatus of the conventional 
atmosphere opening type is comprised as 
mentioned above. After switching to this 
influence by the cryopump 5 after the rough 
evacuation by the oil sealed rotary pump 4, an 
ion gauge lights and a prescribed vapor 
deposition process is implemented. 

After that, when an atmosphere opening 
switch (not shown) is pushed, the ion gauge 6 is 
turned off. 

Nitrogen gas is introduced by the vacuum 
chamber 1 from vent line 11a. In this vacuum 
chamber 1, still, while the ion gauge 6 is hot, it 
serves as atmospheric pressure. 

By this repeating, oxidation of the filament 
electrode of the ion gauge 6 and an ion collector 
electrode happens. 

If an ion collector electrode oxidizes 
particularly, an ionic current will reduce. It is 
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judged as what the degree of vacuum became 
seemingly. 

Therefore, if a film forming process is done 
after reducing pressure until the ion gauge 6 
lights, it will become a film forming process by 
the vacuum pressure higher than a normal in 
fact. 

In for this reason, the cases of a vacuum 
platings of aluminium etc. 

There was a problem that a hillock and 
cloudiness generated. 
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[0007] 

Moreover, in the case of the load lock type 
sputter apparatus, the vacuum chamber 1 is 
always maintained at the ultra-high vacuum 
through the load lock. 

However, the inside of the vacuum chamber 1 
needs to be made into atmospheric pressure 
each time for deterioration of the ion gauge 6 
installed in the vacuum chamber 1, or the 
exchange by the filament breakage. 

Once a ultra-high vacuum sputter apparatus 
returns the inside of the vacuum chamber 1 to 
atmospheric pressure, occlusion of moisture 
and gas and a adsorption will happen to the 
inner wall face of the vacuum chamber 1 . 

Therefore, the degassing of adsorption gas, 
the moisture, etc. is made after ion gauge 
exchange. The problem that a great upright 
time applied was in making the inside of the 
vacuum chamber 1 reduce pressure from 
atmospheric pressure to a prescribed degree of 
vacuum. 



[0008] 

In order to dissolve the problem which was 
mentioned the above, it succeeded in this 
invention. Oxidation of the inside electrode of 
pressure sensors such as a pressure sensor, 
can be prevented. Moreover, the moisture 
within a vacuum chamber, occlusion of the 
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another gas, and an adsorption are prevented 
at the time of deterioration of a pressure sensor 
or the exchange by the filament breakage. The 
vacuum pressure in a vacuum chamber can be 
measured without error. Furthermore, the loss 
of the great upright time generated in the 
degree of exchange of a pressure sensor is 
dissolved, and operation efficiency can be 
improved. It aims at providing a vacuum film 
forming apparatus and method and the 
exchange method of the pressure sensor in this 
device. 



[0 0 0 9] 
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[SOLUTION OF THE INVENTION] 

The vacuum film forming device based on 
invention of Claim 1 is equipped with a vacuum 
chamber, the pressure sensor which is 
connected to the gauge port of the vacuum 
chamber, and measures the vacuum pressure 
in this vacuum chamber, and the gate valve 
which is provided to the above mentioned 
gauge port and controls the communicating 
between the above mentioned vacuum 
chamber and the above mentioned pressure 
sensor. 



[0 0 10] 
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[0010] 

The vacuum film forming device based on 
invention of Claim 2 is further equipped with a 
line for roughly evacuating for having a valve for 
roughly evacuating and roughly evacuating the 
inside of the above mentioned pressure sensor, 
and 

A vent line for having a vent valve, injecting a 
gas in the above mentioned pressure sensor 
from the outside, and destroying the vacuum in 
this pressure sensor. 



[0011] 



[0011] 

In vacuum film forming device based on 
invention of Claim 3, the effectiveness path area 



02/07/18 



11/28 



(C) DERWENT 



DERWENT 



[0 0 12] 

air. flfrlEjl^^^— rtS: 

* i <Dmfe<Dn%m*x*m\ # 



[0 0 13] 

3l ir >- f- £ (D RfJ (Digii «$ff 



at the time of full open of the above mentioned 
gate valve, it is comprised equally as the 
effectiveness path area of the above mentioned 
gauge port. 

[0012] 

The vacuum film forming method based on 
invention of Claim 4 is composed of the process 
which interrupts the communicating between a 
vacuum chamber and a pressure sensor, the 
process which leaves open the above 
mentioned vacuum chamber to the atmosphere, 
and installs a processed object in this vacuum 
chamber, the process which roughly evacuates 
the inside of the above mentioned vacuum 
chamber to a first prescribed degree of vacuum, 
the process which the above mentioned 
pressure sensor and the above mentioned 
vacuum chamber are made to connect, and 
makes this pressure sensor operate, the 
process which makes main evacuation of the 
inside of the above mentioned vacuum chamber 
to a 2nd prescribed degree of vacuum, the 
process which interrupts the communicating 
between the above mentioned vacuum 
chamber and the above mentioned pressure 
sensor, and makes this pressure sensor non- 
operation, the process which performs a 
prescribed vapor deposition process to the 
above mentioned processed object in the above 
mentioned vacuum chamber, and the process 
which leaves open the above mentioned 
vacuum chamber to the atmosphere, and takes 
out the above mentioned processed object from 
this vacuum chamber after interrupting the 
communicating between the above mentioned 
vacuum chamber and the above mentioned 
pressure sensor. 

[0013] 

The exchange method of the pressure sensor 
in the vacuum film forming device based on 
invention of Claim 5, is composed of the 
process which interrupts the communicating 
between a vacuum chamber and the above 
mentioned pressure sensor in the case the 
pressure sensor failed, the process separated 
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from the above mentioned vacuum chamber 
after making the inside of the above mentioned 
pressure sensor which made the failure into 
atmospheric pressure, the process which 
connects a new pressure sensor to the above 
mentioned vacuum chamber, the process which 
makes vacuum suction of the inside of the 
above mentioned new pressure sensor to a 
prescribed degree of vacuum, and the process 
which makes an above mentioned new 
pressure sensor and the above mentioned 
above mentioned vacuum chamber connect. 
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[EFFECT] 

in the case a processed object is withdrawn 
in and out to a vacuum chamber, in the device 
in invention of Claim 1, a gate valve is closed 
and the inside of a pressure sensor is 
interrupted from the inside of a vacuum 
chamber. Thus the holding in the high vacuum 
condition comes out, without always exposing 
the inside of a pressure sensor to the 
atmosphere. 

Moreover, a gate valve is closed in the case it 
is deterioration of a pressure sensor and a 
filament breakage, and the inside of a vacuum 
chamber is interrupted from the inside of a 
pressure sensor. Thus it holds with high vacuum 
condition, without the inside of a vacuum 
chamber returning to atmospheric pressure. 



[0 0 15] 



[0015] 

In the vacuum film forming device in Claim 2, 
a vent valve is left open, after closing a gate 
valve and interrupting the inside of a pressure 
sensor from the inside of a vacuum chamber at 
the time of exchange of a pressure sensor. 

Exchange operation of a pressure sensor can 
be quickly done by introducing a gas into a 
pressure sensor from a vent line. 

Moreover, while closing a vent valve, after 
exchange, by leaving open the valve for roughly 



02/07/18 



13/28 



(C) DERWENT 



JP8-74041-A 



m c 5 1 mznz i # m * 

■fe ^f" ft £ ffi 5 1 # 1" 5 r t { 3 «fc 
[0 0 16] 

J: 5 * - 1 fit ft 

EE^-fe ^f-i tarns. 

[0 0 17] 

ft 4 i3 ft 5 JE^fifcl&frS: 

tfJLAtvfSggl::. JE^ir 



Tuoiyisoisi 

DERWENT 

evacuating the inside of a pressure sensor is 
roughly evacuated and is made from a line for 
roughly evacuating the inside of a pressure 
sensor can be quickly returned to high vacuum 
condition. 



[0016] 

Circulation resistor is not generated in the gas 
which a gate valve effects as an orifice and a 
gauge port flows, while a gate valve is left open, 
making the inside of a pressure sensor connect 
the inside of a vacuum chamber through a 
gauge port, in the vacuum film forming device in 
Claim 3. Therefore, since big differential 
pressure is not generated between a vacuum 
chamber and a pressure sensor, the degree of 
vacuum in a vacuum chamber is correctly 
detectable by the pressure sensor. 



[0017] 

By the vacuum film forming method in Claim 
4, in the case a processed object is withdrawn 
in and out to a vacuum chamber, the inside of a 
pressure sensor is interrupted from the inside of 
a vacuum chamber. It can hold in the high 
vacuum condition, without always exposing the 
inside of a pressure sensor to the atmosphere. 
Oxidation of the electrode inside a pressure 
sensor can be prevented effectively. 

Moreover, in the case it is deterioration of a 
pressure sensor and a filament breakage, the 
inside of a vacuum chamber is interrupted from 
the inside of a pressure sensor. The inside of a 
vacuum chamber is maintained with high 
vacuum condition, without returning to 
atmospheric pressure. 
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[0018] 

By the exchange method of the pressure 
sensor in the vacuum film forming device in 
Claim 5, after interrupting the inside of a 
pressure sensor from the inside of a vacuum 
chamber at the time of exchange of a pressure 
sensor, a gas is introduced into a pressure 
sensor. By making atmospheric pressure, 
exchange operation of a pressure sensor can 
be done quickly. Moreover after exchange, the 
inside of a pressure sensor can be quickly 
returned to high vacuum condition by making 
vacuum suction of the inside of a pressure 
sensor to a prescribed degree of vacuum. 



[0 0 19] 
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[Example] 

Hereafter, with reference to an accompanying 
drawing, it demonstrates per Example of this 
invention. 

Figure 1 is schematic of the sputter apparatus 
which shows one Example of the vacuum film 
forming device by this invention. 

In this figure, the part of the same as the prior 
art example of the above mentioned figure 2 
attaches the same code. The code 1 — 11 shows 
the constituent element of the same as the prior 
art example of Figure 2. 

A code 12 is a small-sized gate valve which 
controls connection condition in the ion gauge 6 
as a pressure sensor in the vacuum chamber 1. 
By closing this gate valve 12, the 
communicating with the inside of ion gauge 6 
and vacuum chamber 1 can be refused 
completely, and both can be completely 
separated in fluid. 

13 is the vent valve 13 for ion gauges 
provided to vent line 13a for destroying the 
vacuum in the ion gauge 6 completely 
separated by closing of a gate valve 12 from the 
vacuum chamber 1. By leaving open this vent 
valve 13, inert gases such as nitrogen gas, can 
be introduced on the ion gauge 6, and the 
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inside can be made into atmospheric pressure. 

14 is the valve for roughly evacuating 14 for 
ion gauges provided to a line 14a for roughly 
evacuating which makes an oil sealed rotary 
pump 4 connect the ion gauge 6. This valve for 
roughly evacuating 14 can be left open, and 
rough evacuation of the inside of the ion gauge 
6 can be made an oil sealed rotary pump 4 to 
the degree of vacuum of about 10-3 Torrs by the 
turn on. 



[0020] 

The gate valve 12 is formed so that the 
effectiveness route area at the time of the full 
open may turn into almost equal the 
effectiveness route area (internal diameter) of 
gauge port 1c of the vacuum chamber 1 . 

When the effectiveness path area at the time 
of full open of a gate valve 12 is narrower than 
the effectiveness path area of gauge port 1 c, a 
gate valve 12 commits this reason as an orifice 
within gauge port 1c. A smooth circulation of the 
gas between the vacuum chamber 1 and the ion 
gauge 6 will be prevented. 

As a result, the pressure in the vacuum 
chamber 1 and the pressure in the ion gauge 6 
do not become equal. It is because the 
detection pressure of the ion gauge 6 stops 
correctly expressing the pressure in the vacuum 
chamber 1. 

It is hard that is, forming to exhaust release 
gas which is generated from the inner wall face 
of the ion gauge 6 etc., into the vacuum 
chamber 1 sufficiently through gauge port 1c. It 
is because the pressure of the residual gas 
component in the ion gauge 6 will be added to 
the pressure in the vacuum chamber 1 . 

Then like this invention, effectiveness path 
area at the time of full open of a gate valve 1 2 is 
formed so that it may become equal to the 



02/07/18 



16/28 



(C) DERWENT 



DERWENT 



*i/tL£ 5 S. ■fc-'C 

y— S^jK— h l c tf>W$jii!&ffi 

[0 0 2 1] 

5 0 jftia*s#^^ , 4S:f^i!i$-fr 
TOL-cy-h^^^'i 0£^ 

CT^ P> * v 4 ^7° 5 £ff 
1*1 £: 1 0 7 ~ 1 0 8 Torr (DffiMQ 

V- h 1 a &±#£*-C 

fc$^^7 1 
rt©7;- K-r — -//U8±{z-k 

a SrKSf - ■* 1 <09ASt± 
ftv^- 1 S:«BK«li{--r 

[0 0 2 2] 

^ X 7ft [Hlfe # >- 7° 4 £ ft®) $ 

ir^, 1 l*J£: 1 

0 3 Torr -C*SI^&, 



effectiveness path area of gauge port 1 c. Above 
fault is dissolved. 

The pressure in the vacuum chamber 1 can 
be made to reflect in the detected value of the 
ion gauge 6 correctly. 



[0021] 

Next, an operation of an above Example is 
demonstrated. 

While making oil sealed rotary pump 4 
operate, valve 4a for roughly evacuating is 
closed. A cryopump 5 is made to operate, after 
leaving open forehand line valve 5a and closing 
a gate valve 10. 

The inside of this cryopump 5 is held in the 
HV state of 10-7~10-8 Torr. 

Since oil sealed rotary pump 4 is stopped 
after this, top plate 1a is raised and the upper 
part of the vacuum chamber 1 is left open. It is 
made to descend until it contacts top plate 1a to 
gasket 1b provided to the side wall top edge of 
the vacuum chamber 1, after setting the 
semiconductor wafer 7 as a processed object 
on the anode table 8 in the vacuum chamber 1 . 

The vacuum chamber 1 is changed into 
sealing condition. 



[0022] 

Subsequently, valve 4a for roughly 
evacuating is opened and oil sealed rotary 
vacuum pump 4 is made to operate. 

Furthermore, the valve for roughly evacuating 
14 for ion gauges also opens only at the time of 
an upright. If valve 4a and 14 for roughly 
evacuating are closed the inside of the vacuum 
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chamber 1 after an exhaust gas to the degree of 
vacuum of a 10-3 Torr base and a gate valve 10 
is opened, the gate valve 12 for ion gauges 
currently interlocked with it will also be left open. 

The ion gauge 6 currently attached by gauge 
port 1c of the vacuum chamber 1 makes 
automatic lighting. 

Actual influence of the inside of the vacuum 
chamber 1 is carried out to the HV state of 
about 10-7~10-8 Torrs with a cryopump 5. 



[0023] 

If it makes a sputter mode, after this, the ion 
gauge 6 will be turned off and the pressure 
adjustment valve 3 will be left open. 

Argon gas is introduced from supply line 3a to 
the vacuum chamber 1, adjusting the exhaust 
speed to a cryopump 5 by the throttle valve 9. 
The inside of the vacuum chamber 1 is 
maintained at the low vacuum condition of 1~ 
30mTorrs. 

If 1 ~ 3KW of the DC electric powers is 
impressed to the target assembly 2 from DC 
power 2a after an appropriate time, an 
aluminum particle will be emitted from the target 
assembly 2 of aluminum, and it will adhere to 
the semiconductor wafer 7. 

In this aluminum vapor deposition, since it 
isolates with vacuum chamber 1 inside, an 
aluminum particle does not make flying and 
arrival of the ion gauge 6 inside to the electrode 
of ion gauge 6 inside etc. A performance 
reduction of the ion gauge 6 resulting from this 
can be prevented. 



[0024] 

When the aluminum membrane of a fixed 
thickness is formed in the surface of the 



02/07/18 



18/28 



(C) DERWENT 



DERWENT 



titcm^ 6 «s^*r 

KC«?)M 
Sir, ^tv^-v'e^^t 

^©y- f^v/i 2a$B3i:p) 
tir-r ^-yy-^ 6 rtajfis;* 

jvzf 1 1 a^^ti-c^tf* 
&<<v Yy^(y \ \ a frbMQ 

h s/7°^u- h 1 a &±#£-Br 

[0 0 2 5] 

SrT / — Kf-^/V 8 ±£H? s/ 
H^-fCl^ft^- 1 

*^fe§l#^V^4 a SrM^T 
\ w<— 1 Sr 1 0 • 
3 Torr-^tT*^U, Jfi§lt^/i/ 
:/4 a £r|^ ZXy— 
O&IHK t. Z.<Df- VW? 

i o^igftu-c^-s^^-^y— 

■to 



semiconductor wafer 7 and a sputtering is 
finalized, DC power 2a is turned off. The 
pressure adjustment valve 3 is closed. 

After considering a throttle valve 9 as full 
open, the ion gauge 6 lights. 

After cooling the target assembly 2 to 
predetermined temperature, it changes to an 
atmosphere opening mode. The ion gauge 6 is 
turned off. 

The gate valve 10 for cryopumps and the 
gate valve 12 for ion gauges are closed. While 
ion gauge 6 inside had maintained high vacuum 
condition, a vent valve 11 is left open. Nitrogen 
gas is introduced by the vacuum chamber 1 
from vent line 11a, and the inside resets to 
atmospheric pressure. 

After that, top plate 1a is raised and the 
semiconductor wafer 7 is taken out. 



[0025] 

Subsequently, the new semiconductor wafer 
7 is set on the anode table 8. An oil sealed 
rotary pump 4 is made to operate, closing the 
valve for roughly evacuating 14 for ion gauges, 
after having made top plate 1a descend and 
sealing the vacuum chamber 1. Valve 4a for 
roughly evacuating is opened, and the inside of 
the vacuum chamber 1 is exhausted to a 10-3 
Torr base. 

If valve 4a for roughly evacuating is closed 
and a gate valve 10 is opened, the gate valve 
12 for ion gauges currently interlocked with this 
gate valve 10 will also be opened. The ion 
gauge 6 lights. 

An above operation cycle is repeated 
henceforth. 



[0 0 2 6] 



[0026] 

Thus, in the case the semiconductor wafer 7 
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is taken in and out into the vacuum chamber 1, 
the inside of the ion gauge 6 is interrupted by 
closing of a gate valve 12 from the inside of the 
vacuum chamber 1 . 

Therefore, the inside of the ion gauge 6 is 
held at high vacuum condition, without always 
being exposed to the atmosphere. 



[0027] 

Exchange of the ion gauge 6 in the sputter 
apparatus of a load lock type is demonstrated. 

When the exchange is needed with the 
performance degradation and the filament 
breakage of the ion gauge 6, the vent valve 13 
for ion gauges is opened, closing the gate valve 
12 for ion gauges by manual operation, and 
maintaining the inside of the vacuum chamber 1 
at high vacuum condition. 

Since the inside of the ion gauge 6 is returned 
to atmospheric pressure, the ion gauge 6 is 
exchanged for a new article. 

While closing the vent valve 13 for ion 
gauges, the valve for roughly evacuating 14 for 
ion gauges is opened, and an oil sealed rotary 
pump 4 is made to operate after this. After 
exhausting the inside of the ion gauge 6 to the 
degree of vacuum of a 10-3 Torr base, when a 
valve for roughly evacuating 14 is closed and a 
gate valve 12 is opened, it lights the ion gauge 
6. 

Thus, the ion gauge 6 can be exchanged 
simply, without leaving open the inside of the 
vacuum chamber 1 to atmosphere. 
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[0028] 

The above Example demonstrated the 
sputter apparatus. 

However, this invention is not restricted to this 
but can be applied also to the vacuum 
deposition device, an ion plating device, or 
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another vacuum film forming device. It does not 
restrict to an ion gauge but it can apply also in 
other pressure sensors, such as another Schulz 
gauge. 
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[EFFECT OF THE INVENTION] 

As mentioned above, according to invention 
of Claim 1, it has a vacuum chamber, the 
pressure sensor which is connected to the 
gauge port of the vacuum chamber, and 
measures the vacuum pressure in this vacuum 
chamber, and the gate valve which is provided 
to the above mentioned gauge port and controls 
the communicating between the above 
mentioned vacuum chamber and the above 
mentioned pressure sensor. 

Therefore, in the case processed objects, 
such as a semiconductor wafer, are withdrawn 
in and out to a vacuum chamber, a gate valve is 
closed and the inside of a pressure sensor is 
interrupted from the inside of a vacuum 
chamber. It can hold in the high vacuum 
condition, without always exposing the inside of 
a pressure sensor to the atmosphere. 
Therefore, oxidation of the electrode inside a 
pressure sensor can be prevented effectively. 
Therefore, the error of the measured value 
resulting from oxidation of the electrode inside a 
pressure sensor is avoidable. 

Furthermore, the inside of a pressure sensor 
is exposed to the atmosphere at the time of 
insertion and 'extraction into the vacuum 
chamber of a processed object. Impure gas, 
such as the moisture contained in the 
atmosphere, is not absorbed, and it is not 
occluded by the inner wall face. Generation of 
abnormal situations, such as a hillock, is 
avoidable. 

Moreover, a gate valve is closed in the case it 
is deterioration of a pressure sensor and a 
filament breakage, and the inside of a vacuum 
chamber is interrupted from the inside of a 
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pressure sensor. It is maintained with high 
vacuum condition, without the inside of a 
vacuum chamber returning to atmospheric 
pressure. 

Therefore, the degassing of the inside of a 
vacuum chamber is made after pressure sensor 
exchange. Since there is no need of reducing 
pressure until it becomes a high vacuum again, 
the upright time loss of a device is made to 
reduce sharply. 

The operation rate of a device is sharply 
improvable. 

The above mentioned effect is expectable. 

[0030] 

According to the vacuum film forming device 
by Claim 2, it has further the line for roughly 
evacuating for having a valve for roughly 
evacuating and roughly evacuating the inside of 
the above mentioned pressure sensor, and a 
vent line for having a vent valve, injecting a gas 
in the above mentioned pressure sensor from 
the outside, and destroying the vacuum in this 
pressure sensor. 

Therefore, at the time of exchange of a 
pressure sensor, the gate valve was closed and 
the inside of a pressure sensor was interrupted 
from the inside of a vacuum chamber. 
Exchange operation of a pressure sensor can 
be quickly done by leaving open a vent valve 
and introducing a gas into a pressure sensor 
from a vent line. Moreover, while closing a vent 
valve after exchange, the valve for roughly 
evacuating is left open and rough evacuation of 
the inside of a pressure sensor is made from a 
line for roughly evacuating the inside of a 
pressure sensor can be quickly returned to high 
vacuum condition. Therefore, upright of 
exchange operation of a pressure sensor and a 
subsequent device can be done rapidly. 
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[0031] 

According to the vacuum film forming device 



02/07/18 



22/28 



(C) DERWENT 



JP8-74041-A 



L<mi$.Ltc<DX\ y-h^/u 

3 ^flstc«fEii®S[ i: 5 r t 

- 1 J£jj± is-t t <Dm $ * 
HEE^i:5rtf4/j:<, JE^/ 

[0 0 3 2] 

& 1 <Dffij£ (DM^& £ T*fi3 1 # 
©iiiiiSrSWfL-C, s^JE^i?^ 

t^Witt^ig^ Bute 



THOMSON 

- — * — „ 

DERWENT 

by Claim 3, effectiveness path area at the time 
of full open of the above mentioned gate valve 
was comprised equally about with the 
effectiveness path area of the above mentioned 
gauge port. In the case a gate valve is left open 
and he wants to make the inside of a pressure 
sensor connect the inside of a vacuum chamber 
through a gauge port, a circulation resistor is 
not produced into the gas which a gate valve 
effects as an orifice and flows in a gauge port. 
Therefore, big differential pressure is not 
generated between a vacuum chamber and a 
pressure sensor. The degree of vacuum in a 
vacuum chamber is correctly detectable by the 
pressure sensor. 



[0032] 

According to the vacuum film forming method 
by Claim 4, it is equipped with the process 
which interrupts the communicating between a 
vacuum chamber and a pressure sensor, the 
process which leaves open the above 
mentioned vacuum chamber to the atmosphere, 
and installs a processed object in this vacuum 
chamber, the process which roughly evacuates 
the inside of the above mentioned vacuum 
chamber to a first prescribed degree of vacuum, 
the process which the above mentioned 
pressure sensor and the above mentioned 
vacuum chamber are made to connect, and 
makes this pressure sensor operate, the 
process which makes main evacuation of the 
inside of the above mentioned vacuum chamber 
to a 2nd prescribed degree of vacuum, the 
process which interrupts the communicating 
between the above mentioned vacuum 
chamber and the above mentioned pressure 
sensor, and makes this pressure sensor non- 
operation, the process which performs a 
prescribed vapor deposition process to the 
above mentioned processed object in the above 
mentioned vacuum chamber, and the process 
which leaves open the above mentioned 
vacuum chamber to the atmosphere, and takes 
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out the above mentioned processed object from 
this vacuum chamber after interrupting the 
communicating between the above mentioned 
vacuum chamber and the above mentioned 
pressure sensor. 

Therefore, it can hold in the high vacuum 
condition, without always exposing the inside of 
a pressure sensor to the atmosphere by 
interrupting the inside of a pressure sensor from 
the inside of a vacuum chamber, in the case a 
processed object is withdrawn in and out to a 
vacuum chamber. Therefore, oxidation of the 
electrode inside a pressure sensor can be 
prevented effectively. Therefore, the error of the 
measured value resulting from oxidation of the 
electrode inside a pressure sensor is avoidable. 

Furthermore, gas, the moisture, etc. by which 
the inside of a pressure sensor is exposed to 
the atmosphere, and is contained in the inner 
wall face in the atmosphere at the time of 
insertion and extraction into the vacuum 
chamber of a processed object are not 
absorbed, and it is not occluded. Generation of 
abnormal situations, such as a hillock, is 
avoidable. 

Moreover, in the case it is deterioration of a 
pressure sensor and a filament breakage, the 
inside of a vacuum chamber is interrupted from 
the inside of a pressure sensor. It is maintained 
with high vacuum condition, without the inside 
of a vacuum chamber returning to atmospheric 
pressure. 

Therefore, there is no need of reducing 
pressure until it makes the degassing of the 
inside of a vacuum chamber after pressure 
sensor exchange and it becomes a high 
vacuum again. The upright time loss of a device 
is made to reduce sharply. 

The operation rate of a device is sharply 
improvable. 

[0033] 

According to the exchange method of the 
pressure sensor in the vacuum film forming 
device by Claim 5, it is equipped with the 
process which interrupts the communicating 
between a vacuum chamber and the above 
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mentioned pressure sensor in the case the 
pressure sensor failed, the process separated 
from the above mentioned vacuum chamber 
after making the inside of the above mentioned 
pressure sensor which made the failure into 
atmospheric pressure, the process which 
connects a new pressure sensor to the above 
mentioned vacuum chamber, the process which 
makes vacuum suction of the inside of the 
above mentioned new pressure sensor to a 
prescribed degree of vacuum, and The process 
which makes an above mentioned new 
pressure sensor and the above mentioned 
above mentioned vacuum chamber connect. 

Therefore, after interrupting the inside of a 
pressure sensor from the inside of a vacuum 
chamber at the time of exchange of a pressure 
sensor, a gas is introduced into a pressure 
sensor. Exchange operation of a pressure 
sensor can be done quickly. Moreover, after 
exchange, the inside of a pressure sensor can 
be quickly returned to high vacuum condition by 
making vacuum suction of the inside of a 
pressure sensor to a prescribed degree of 
vacuum. Therefore, upright of exchange 
operation of a pressure sensor and a 
subsequent device can be done rapidly. 

[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 1] 

It is the side sectional drawing of the 
atmosphere opening type sputter apparatus by 
one Example of this invention. 

[FIGURE 2] 

It is the side sectional drawing of the 
conventional atmosphere opening type sputter 
apparatus. 

[EXPLANATION OF DRAWING] 

1...A vacuum chamber, 1c. .A gauge port, 6... 
The ion gauge as a pressure sensor, 7... A 
processed object, 12... A gate valve, 13... A vent 
valve, 13a... A vent line, 14. ..A valve for roughly 
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3 ^<y Y^/vzf^ 13a ^ evacuating, 14a. ..A Line for roughly 
yh^y, 14 a§|#^<yv evacuating. 

14a m5i#7-r> 0 

[m 1 ] [FIGURE 1] 
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1 : A vacuum chamber, 1 c: A gauge port, 

6: The ion gauge(pressure sensor), 7:A processed object(semiconductor wafer) 

1 2: A gate valve, 1 3: A vent valve, 1 3a: A vent line, 

1 4: A valve for roughly evacuating, 1 4a: A Line for roughly evacuating. 

113 2] [FIGURE 2] 
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